GATA transcription factors in vertebrates: evolutionary, structural and functional interplay.
GATA transcription factors perform conserved and essential roles during animal development, including germ-layer specification, hematopoiesis, and cardiogenesis. The evolutionary history and the changes in selection pressures following duplication of the six GATA family members in vertebrates have not been completely understood. Recently, we explored multiple databases to find GATAs in different vertebrate species. Using these sequences, we have performed molecular phylogenetic analyses using Maximum Likelihood and Bayesian methods, and statistical tests of tree topologies, to ascertain the phylogenetic relationship and selection pressures among GATA proteins. Seventy-one full-length cDNA sequences from 24 vertebrate species were extracted from multiple databases. By phylogenetic analyses, we investigated the origin, conservation, and evolution of the GATAs. Six GATA genes in vertebrates might be formed by gene duplication. The inferred evolutionary transitions that separate members which belong to different gene clusters correlated with changes in functional properties. Selection analysis and protein structure analysis were combined to explain Darwinian selection in GATA sequences and these changes brought putative biological significance. 26 positive selection sites were detected in this process. This study reveals the evolutionary history of vertebrate GATA paralogous and positively selected sites likely relevant for the distinct functional properties of the paralogs. It provides a new perspective for understanding the origin and evolution and biological functions of GATAs, which will help to uncover the GATAs' biological roles, evolution and their relationship with associated diseases; in addition, other complex multidomain families and also larger superfamilies can be investigated in a similar way.